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Art Unit: 2853 

DETAILED ACTION 
Withdraw of Allowable Subject Matter 

1. The indicated allowable subject matter of claims 12-18 is withdrawn. Fukano (JP 63- 
141750) [which has been translated for pending related application 10/789,819] includes relevant 
teachings of using an oscillation circuit for ejection detecting means as outlined in rejection 
following. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Information Disclosure Statement 

3. As stated in office action sent 10 February 2006, information disclosure statement filed 
24 September 2004 was objected to because it was not provided to the office. For clarification 
purposes there was documentation filed indicating disclosure of relevant documents. In 
particular on page 2 there is indicated a cross reference applicant would liked considered, 
however no physical information disclosure statement filed in accordance with 37 CFR 
1.98(a)(1) (i.e. no listing of document(s) to consider with column for examiner to initial if 
considered or not considered). Examiner has considered the cross reference listed on page 2 
(10/797,594 also US PGPUB 2004/0239714) and listed it currently filed PTO-892 form as the 
US PGPUB 2004/0239714. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5, Claims 12-18 are rejected under 35 U.S. C. 103(a) as being unpatentable over Fukano (JP 
63-141750) in view of Billet (US 6,010,205). 
Fukano discloses the following claimed limitations: 

♦regarding claim 12, droplet ejection apparatus/inkjet recording device/ (page 2, line 
13) having a driving circuit/buffers, 1 &2; transistors, 4, 5 & 6; resistance, 12, 13, 14 & 15/ 
(figl ; page 4, lines 19-21), and a droplet ejection head/inkjet recording head, 28/ (fig. 3; page 3 
line 23) including a cavity/ink chamber, 23/ filled with a liquid/ink/ (fig. 3; page 3 lines 23-24), 
a nozzle/25/ communicated with the cavity/23/, and an actuator/piezo-electric element, 9/ (fig 3; 
page 4 line 3), the droplet ejection head/28/ ejecting the liquid/ink/ within the cavity/23/ through 
the nozzle/25/ in the form of droplets (page 6 lines 12-14) by driving the actuator/9/ by means of 
the driving circuit/buffers, 1 &2; transistors, 4, 5 & 6; resistance, 12, 13, 14 & 15/ to change 
an internal pressure of the cavity/23/ so that the ejected droplets land on the droplet receptor 
(page 6 lines 12-14; page2 lines 18-20), the droplet ejection apparatus/inkjet recording device/ 
comprising: 

♦ejection failure detecting means/buffer, 3; transistors, 7 & 8; diode, 11; capacitor, 10; 
resistance 16-21/ (fig 1; page 5 lines 14-16) for detecting an ejection failure of the droplet 
ejected through each of the nozzles (page 6 line 20 - page 7 line 2) 

* wherein: 



Application/Control Number: 1 0/797,595 Page 4 

Art Unit: 2853 

* ejection failure detecting means detects the ejection failure with respect to a droplet 
ejection operation of each droplet ejected through the nozzles the droplet ejection head ejects the 
droplets onto the droplet receptor (page 6 line 20 - page 7 line 2) 

♦droplet ejection head/28/ includes a diaphragm/oscillating plate, 26/ (fig. 3; page 4 lines 
l-2)that is displaced when the actuator/piezo-electric element, 9/ is driven, and wherein the 
ejection failure detecting means detects a residual vibration of the diaphragm/26/ and determines 
an ejection failure based on a vibration pattern of the detected residual vibration of the 
diaphragm/26/ (page 6 line 17 - page 7 line 2) 

♦ejection failure detecting means/buffer, 3; transistors, 7 & 8; diode, 11; capacitor, 10; 
resistance 16-21/ (fig 1; page 5 lines 14-16) includes an oscillation circuit/piezo-electric 
element, 9 & resistance, 13 & 14/ (fig. 1; page 5 lines 17-20) and the oscillation circuit 
oscillates in response to an electric capacitance component of the actuator/9/ that varies with the 
residual vibration of the diaphragm/26/ (page 5 line 21 - page 6 line 16) 

♦regarding claim 13, ejection failure detecting means/buffer, 3; transistors, 7 & 8; 
diode, 11; capacitor, 10; resistance 16-21/ (fig 1; page 5 lines 14-16) includes a resistor 
element/resistance, 16/ connected to the actuator/piezo-electric element, 9/, and the oscillation 
circuit/piezo-electric element, 9 & resistance, 13 & 14/ (fig. 1; page 5 lines 17-20) forms a CR 
oscillation circuit/capacitor, 10 & resistance, 16/ based on the electric capacitance component 
of the actuator/9/ and a resistance component of the resistor element/16/ (fig 1; page 4 lines 22- 
24) 
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♦regarding claim 14, ejection failure detecting means/buffer, 3; transistors, 7 & 8; 
diode, 11; capacitor, 10; resistance 16-21/ (fig 1; page 5 lines 14-16) includes an F/V 
converting circuit/waveform rectifying circuit/ that generates a voltage waveform (fig. 4d page 
7 lines 13-15; fig. 5d page 8 line 2-4) in response to the residual vibration of the diaphragm/26/ 
from a predetermined group of signals (fig. 2) generated based on changes in an oscillation 
frequency of an output signal from the oscillation circuit (page 7 line 13- page 8 line 19) 

♦regarding claim 15, ejection failure detecting means/buffer, 3; transistors, 7 & 8; 
diode, 11; capacitor, 10; resistance 16-21/ (fig 1; page 5 lines 14-16) includes a waveform 
shaping circuit/capacitor, 10; diode, 11; resistance, 16/ (fig. 2; page 7 lines 3-13) that shapes 
the voltage waveform in response to the residual vibration of the diaphragm generated by the 
F/V converting circuit into a predetermined waveform (fig. 4c; fig. 5c) 

♦regarding claim 16, waveform shaping circuit includes: DC component eliminating 
means/capacitor, 10/ for eliminating a direct current component from the voltage waveform of 
the residual vibration of the diaphragm generated by the F/V converting circuit (page 7 line 7-10) 

♦comparator (page 8 line 20 - page 9 line 5) that compares the voltage waveform from 
which the direct current component thereof has been eliminated by the DC component 
eliminating means with a predetermined voltage value; and wherein the comparator generates 
and outputs a rectangular wave (fig. 4d; fig 5d) based on this voltage comparison 
Fukano does not disclose the following claimed limitations: 

♦regarding claim 12, droplet ejection apparatus having 
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* reciprocating mechanism for the purpose of moving the print heads across a medium 
♦plurality of droplet ejection heads 

♦driving the actuator by means of the driving circuit to change an internal pressure of the 
cavity while moving the plurality of droplet ejection heads relatively with respect to a droplet 
receptor by the reciprocating mechanism 

♦wherein the ejection failure detecting means detects the ejection failure with respect to a 
droplet ejection operation of each droplet ejected through the nozzles when the plurality of 
droplet ejection heads eject the droplets onto the droplet receptor 

♦regarding claim 17, ejection failure detecting means includes measuring means for 
measuring the cycle of the residual vibration of the diaphragm based on the rectangular wave 
generated by the waveform shaping circuit 

♦regarding claim 18, measuring means has a counter, and measures either a time between 
rising edges of the rectangular wave or a time between a rising edge and falling edge of the 
rectangular wave by counting pulses of a reference signal with the counter 
Billet discloses the following: 

♦regarding claim 12, droplet ejection apparatus/print device, 21 having 
♦reciprocating mechanism (col. 2, lines 50-54) for the purpose of moving the print heads 
across a medium 

♦plurality of droplet ejection heads/print heads, 6-28/ (col. 2, lines 32-49) for the 
purpose of creating an image faster or with different inks 
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♦driving the actuator by means of the driving circuit to change an internal pressure of the 
cavity while moving the plurality of droplet ejection heads relatively with respect to a droplet 
receptor/sheet, 4/ by the reciprocating mechanism for the purpose of creating image on medium 

* wherein the ejection failure detecting means detects the ejection failure with respect to a 
droplet ejection operation of each droplet ejected through the nozzles when the plurality of 
droplet ejection heads eject the droplets onto the droplet receptor (fig. 1 col. 4, lines 2-12 and 
line 60) for the purpose of detecting ejection failure with respect to a plurality of heads 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a droplet ejection apparatus having: reciprocating mechanism 
for the purpose of moving the print heads across a medium; plurality of droplet ejection heads; 
driving the actuator by means of the driving circuit to change an internal pressure of the cavity 
while moving the plurality of droplet ejection heads relatively with respect to a droplet receptor 
by the reciprocating mechanism; and wherein the ejection failure detecting means detects the 
ejection failure with respect to a droplet ejection operation of each droplet ejected through the 
nozzles when the plurality of droplet ejection heads eject the droplets onto the droplet receptor as 
taught by Billet into Fukano for the purposes of: moving the print heads across a medium; 
creating an image faster or with different inks; creating image on medium; and detecting ejection 
failure with respect to a plurality of heads 
Fukano discloses the following: 

♦regarding claim 17, ejection failure detecting means/buffer, 3; transistors, 7 & 8; 
diode, 11; capacitor, 10; resistance 16-21/ (fig 1; page 5 lines 14-16) includes measuring 
means for measuring the cycle of the residual vibration of the diaphragm/26/ based on the 
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rectangular wave generated by the waveform shaping circuit (page 6, line 20 - page 7 line 2; 
detects the period of the oscillating waveform to determine if bubble occurs or runs out of ink, 
therefore has implied measuring means) for the purpose of comparing waveforms to detect 
ejection failure 

Regarding claim 18, measuring means has a counter, and measures either a time between 
rising edges of the rectangular wave or a time between a rising edge and falling edge of the 
rectangular wave by counting pulses of a reference signal with the counter (since has implied 
measuring means, as stated with regards to claim 17, has to have a way to count a time period 
associated with waveform [page 8 line 2-6] to compare T 2 to normal) for the purpose of 
comparing waveforms to detect ejection failure 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize ejection failure detecting means includes measuring means for 
measuring the cycle of the residual vibration of the diaphragm based on the rectangular wave 
generated by the waveform shaping circuit; and measuring means has a counter, and measures 
either a time between rising edges of the rectangular wave or a time between a rising edge and 
falling edge of the rectangular wave by counting pulses of a reference signal with the counter as 
taught by Fukano for the purpose of comparing waveforms to detect ejection failure 

Allowable Subject Matter 

6. Claims 4, 5 and 1 1 are allowed. 

7. The following is a statement of reasons for the indication of allowable subject matter: 
The primary reason for indicating allowable subject matter of claims 4 and 5 is the inclusion of 
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the limitation of a droplet ejection apparatus including droplet receptor transporting means which 
carries out discharge and feed of the droplet receptor; wherein, in the case where the number of 
ejection failures with respect to the droplet receptor counted by the counting means when the 
plurality of droplet ejection heads eject the droplets onto the droplet receptor exceeds a 
predetermined reference value, the droplet ejection apparatus stops the droplet ejection operation 
onto the droplet receptor, and operate the droplet receptor transporting means to discharge the 
droplet receptor from and feed another droplet receptor to the droplet ejection apparatus to carry 
out a new and same droplet ejection operation with respect to the fed droplet receptor. It is this 
limitation found in each of the claims, as it is claimed in the combination, that has not been 
found, taught or suggested by the prior art of record which makes these claims allowable over 
the prior art. 

8. The primary reason for indicating allowable subject matter of claim 1 1 is the inclusion of 
the limitation of a droplet ejection apparatus including judging means judges that paper dust is 
adhering in the vicinity of the outlet of the nozzle in the case where the cycle of the residual 
vibration of the diaphragm is longer than the predetermined range of cycle and shorter than the 
predetermined threshold. It is this limitation found in each of the claims, as it is claimed in the 
combination, that has not been found, taught or suggested by the prior art of record which makes 
these claims allowable over the prior art. 
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Communications with the USPTO 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rene Garcia, Jr. whose telephone number is (571) 272-5980. The 
examiner can normally be reached on M-F 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on (571) 272-2149. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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